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Objectives: The objective of this study was to identify the differences in obesity rates among people with and without disabilities, and 
evaluate the relationship between obesity rates and the existence of disabilities or characteristics of disabilities. 
Methods: Mass screening data from 2008 from the National Disability Registry and National Health Insurance (NHI) are used. For anal- 
ysis, we classified physical disability into three subtypes: upper limb disability, lower limb disability, and spinal cord injury. For a con- 
trol group, we extracted people without disabilities by each subtype. To adjust for the participation rate in the NHI mass screening, we 
calculated and adopted the weight stratified by sex, age, and grade of disability. Differences in obesity rates between people with and 
without disabilities were examined by a chi-squared test. In addition, the effect of the existence of disabilities and grade of disabilities 
on obesity was examined by multiple logistic regression analysis. 

Results: People with disabilities were found to have a higher obesity rate than those without disabilities. The obesity rates were 35.2% 
and 35.0% (people with disabilities vs. without disabilities) in the upper limb disability, 44.5% and 34.8% in the lower limb disability, 
43.4% and 34.6% in the spinal cord injury. The odds for existence of physical disability and grade of disability are higher than the non- 
disabilities. 

Conclusions: These results show that people with physical disability have a higher vulnerability to obesity. 
Keywords: Disabled persons, Obesity, Physically disabled, Body mass index 



INTODUCTION 

The obesity rate in South Korea has been steadily on the 
rise. According to the Korea National Health and Nutrition Ex- 
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amination Survey, South Korea's obesity rate of adults aged 1 9 
or older rose to 31.3% in 2009 from 26.0% in 1998 [1]. It is 
known that obesity causes chronic diseases and raises overall 
mortality, with psychological and social side-effects such as 
lowered self-esteem and impaired social functioning well as 
negative influences on health-related quality of life [2-4]. 

One of the groups with a high risk of obesity is people with 
disabilities, among whom high obesity rates are continuously 
being reported [5]. The mechanism underlying high obesity 
rates of the people with disabilities is not clearly known, but it 
is conjectured that pathophysiological changes in body com- 
position and the energy metabolism due to physical inactivity 
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and muscle atrophy could cause obesity [6]. It was reported 
that people with physical disability have an obesity rate ap- 
proximately 1.2 to 3.9 times higher than that of those without 
physical disability. In particular, people with disabilities have a 
noticeably higher rate in the category of severe obesity, with a 
steadily rising trend [6-8]. 

Nonetheless, there are many barriers to the prevention and 
management of obesity in people with disabilities. They have 
difficulties in performing outdoor activities, and even though 
they have the same desires as those without disabilities, their 
desires are often not satisfied because of disabilities in physi- 
cal and/or linguistic functions, resulting in obstacles to health 
promoting behaviors [9]. Despite this vulnerability in physical 
activity, health risks, and resultant lower quality of life, re- 
search interest in people with disabilities, specifically regard- 
ing problems of obesity, chronic diseases, and other health is- 
sues affected by disabilities has been low, with insufficient 
studies published on this subject [1 0]. 

People with disabilities have a greater need for healthcare 
services because of their vulnerable health conditions, but suf- 
fer from unmet needs for healthcare services [11-13]. Also, 
when a new health problem unrelated their disability arises, it 
often leads to a secondary dysfunction. Therefore, prevention 
and management of obesity in people with disabilities should 
start with identifying the current status of obesity, and how 
disability characteristics influence obesity problems. In this re- 
gard, this study aimed to identify the differences in obesity 
rates among people with and without disabilities, and evalu- 
ated the relationship between obesity rates and the existence 
of disabilities or characteristics of disabilities. 

METHODS 

Study Population 

First, among those who participating in mass screening pro- 
vided by the National Health Insurance (NHI) in 2008, the total 
population of people with disabilities registered in the Nation- 
al Disability Registry in 2008 was determined. Then, those 
classified as having a 'physical disability' were selected and 
were classified again into three subtypes as follows: upper- 
limb disability, lower-limb disability, and spinal cord injury. 
The data on people without disabilities were constructed by 
matching the aforementioned data by disability subtype as 
well as by gender, age, and region, in doubled numbers. The 
study population of the people with disabilities constructed 



through these processes was 87 057 people with upper-limb 
disability, 1 54 997 people with lower-limb disability, and 92 623 
people with spinal cord injury, and was compared with the 
population of people without disabilities correlated with the 
people with disabilities in the manner described above, for the 
final analysis. 

The reason that people with 'physical disability' were select- 
ed was that there was a need to focus on physical impairment 
considering different characteristics by different disability 
types. Furthermore, the proportion of 'physical disability' was 
the highest, comprising 53.0% of the total population of the 
people with disabilities, compared with other categories of 
disabilities. 

Definition of Variables 

Age was classified into three groups in accordance with the 
life cycle: age 1 9 to 44, age 45 to 64, and age 65 or older. As for 
health insurance contributions, the total study population was 
divided into 5 categories under employee health insurance 
plans or self-employed health insurance plans. Health insur- 
ance contributions were used as a substitute indicator in the 
estimation of the financial status of those analyzed in this 
study. Other sociological factors such as education and family 
were not used in the analysis because of unavailability of such 
information in many cases in the National Disability Registry. 

For the variables related to health behaviors, interview ques- 
tions used in the NHI mass screening in 2008 were utilized to 
obtain information on alcohol, diet, exercise, etc. 

Alcohol history was described by considering such factors 
such as quantity and frequency of drinking; those who had at 
least one weekly occasion of drinking one bottle or more of 
Soju at a given drinking session over the past year were classi- 
fied into the high-risk drinking group. Because of the limita- 
tions of the interview questions regarding drinking history, 
the same criteria were applied regardless of gender. As for di- 
et-related information, those who answered the question, 
"What kind of food do you usually eat?" with "mostly meat" 
were defined as 'primarily meat-eaters' and those who an- 
swered with "mostly vegetables" or "balanced diet with both 
vegetables and meat" as 'primarily non meat-eaters.' With re- 
gard to the information on physical exercise, the classification 
criteria were intensity and frequency of exercise. Those who 
exercised three times or more a week at an intensity great 
enough to work up a sweat were defined as 'moderate intensi- 
ty exercise group' and those who exercised less than three 
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times or not at all as 'non-moderate intensity exercise group.' 

Under the Act on the Welfare of the Handicapped, physical 
disability is defined as a permanent state of physical dysfunc- 
tion due to a disease or damage to the bone, the muscle, or 
the nervous system, and is classified into three subtypes in ac- 
cordance with loss or deformation of the outer body (upper- 
limb, lower-limb, and spinal cord). The degree of disability is 
classified into six grades, and it can be used as a substitute in- 
dicator of mobility; the degree of mobility impairment in peo- 
ple with disabilities has been re-defined in many studies with 
reference to the criteria that determine the grade of disability 
[14]. This study also utilized grade of disability as an analysis 
variable and as a substitute indicator to show the degree of 
disability in walking and daily movement. 

In this study, the duration of disability represents the period 
from the first registered year of disability to the year 2008 
when the relevant data were entered into the National Disabil- 
ity Registry. Duration was classified into four groups by quar- 
tile value. 

Statistical Analysis 

In this study, a BMI of 25 kg/m 2 or over was defined as 
obese, in accordance with the BMI criteria presented by the 
Korean Society for Study of Obesity. In the case of people with 
disabilities, there is a significant variance in the participation 
rates in mass screening by gender, age, and grade of disability 
[1 5]. Therefore, it is necessary to adjust the obesity rate of the 
study group such that it represents the obesity rate of the total 
population of people with disabilities. For this, in order to 
make the sample conform to the population in terms of the 
distribution of disability grades, weighted values stratified by 
gender, age, and grade of disability were calculated. A weight- 
ed value was also applied to the group of people without dis- 
abilities in accordance with the population structure by gen- 
der and by age in the National Disability Registry, for compari- 
son with the people with disabilities group. 

A chi-squared analysis was conducted to identify the differ- 
ences in the obesity rates between the people with and with- 
out disabilities by disability type and a chi-squared analysis for 
trend was carried out to identify changes in the obesity rate 
depending on disability characteristics. Finally, in order to ana- 
lyze the influence of disability on the obesity rate, a multiple 
logistic regression analysis was conducted by using the obesi- 
ty rate as an outcome variable. At the time of the analysis, 
multicollinearity between variables was identified and vari- 



ables with 10 variance inflation factors or over were excluded. 
As for the logistic procedure, a survey-logistic procedure was 
used for the analysis with a weighted value [1 6,1 7], 

For the statistical program, SAS version 9.2 (SAS Inc., Cary, 
NC, USA) was used, and the analysis was conducted after gain- 
ing approval of the Institutional Review Board of Seoul Na- 
tional University Hospital. 

RESULTS 

Characteristics of the subjects of this study by disability type 
are shown in Table 1 . The proportion of males was higher than 
females for the disability types except spinal cord injury. As for 
age, the proportion of people aged 45 to 64 was highest in all 
disability types. In the classification of employee health insur- 
ance versus self-employed health insurance, the proportion of 



Table 1. General characteristics of the study population by 


type of disability 












Variables 


Upper limbs 


Lower limbs 


Spinal cord 


D' 


ND 2 


D ND 


D 


ND 


No. of study 


87 057 


174114 


154 997 309 994 


92 623 


185 246 


population (n) 3 












Sex(%) 4 












Male 


77.5 


77.5 


57.3 57.3 


49.9 


49.9 


Female 


22.5 


22.5 


42.7 42.7 


50.1 


50.1 


Age (%) 












19-44 


25.6 


25.6 


20.7 20.7 


16.6 


16.6 


45-64 


52.9 


52.9 


42.2 42.2 


52.0 


52.0 


65< 


21.6 


21.6 


37.1 37.1 


31.4 


31.4 


Category (%) 












Industrial worker 


24.1 


21.7 


26.7 24.9 


26.6 


25.8 


Self-employed 


75.9 


78.3 


73.3 75.1 


73.2 


74.2 


Health related life-style (%) 










Meat preference 


7.4 


7.3 


6.2 5.8 


5.4 


5.2 


diet 












Physical inactivity 5 


92.1 


91.7 


92.8 91.8 


91.4 


91.5 


High risk drinking 


14.3 


17.1 


9.5 12.6 


8.3 


11.1 


Grade of disability (% 


) 










1st degree 


1.5 




4.6 


0.9 




(severe) 












2nd degree 


7.4 




7.4 


4.1 




3rd degree 


19.7 




15.4 


5.4 




4th degree 


19.0 




27.4 


4.0 




5th degree 


17.4 




26.8 


46.2 




6th degree (mild) 


34.9 




18.3 


39.4 





'People with disabilities. 2 People without disabilities. 3 Number is unweight- 
ed. 'Percentage is weighted. 5 l\lon-moderate intensity exercise group. 
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Table 2. The obesity rate and its differences between the people with and without disabilities 



Variables 




Upper limbs 




Lower limbs 




Spinal cord 




D' 


ND 2 


fi-vahip 

1/ vol uc 


D 


ND 


fl-WQ 1 lip 

fi value 


D 


ND 


p-value 


All 


35.2 


9R n 

J J.U 


n rr 

U.JO 


44.5 


94 8 

04.0 


V U.UU I 


43.4 


34.6 


<0.001 


Sex 




















Male 


35.3 


9P 1 
00. I 


s U.UU I 


38.4 


9R K 
00.0 


v U.UU I 


41.4 


35.7 


<0.001 


Female 


34.8 


91 R 

O 1 - J 


V U.UU 1 


52.6 


99 7 

OO.I 


V U.UU I 


45.5 


33.6 


< 0.001 


Age 




















19-44 


35.0 


97 7 


v u.uu I 


36.4 


91 9 
O I .L 


v U.UU I 


39.4 


30.6 


<0.001 


45-64 


36.8 


9Q 1 
JO. I 


v u.uu i 


43.6 


97 9 
Ol .0 


v U.UU I 


44.5 


36.5 


<0.001 


65 < 


31.5 


on A 
0U.4 


u.uz 


50.1 


9/i n 

04. U 


V U.UU I 


43.8 


33.8 


<0.001 


Category 




















Industrial worker 


34.6 


34.7 


0.44 


43.7 


34.3 


< 0.001 


42.6 


34.0 


< 0.001 


Self-employed 


37.0 


36.1 


0.048 


46.4 


36.3 


<0.001 


45.8 


36.5 


<0.001 


Contribution 




















1st quartile (low) 


35.9 


34.8 


0.02 


43.0 


34.0 


<0.001 


43.1 


33.6 


<0.001 


2nd quartile 


33.6 


32.3 


0.003 


41.1 


32.3 


<0.001 


42.1 


32.8 


<0.001 


3rd quartile 


34.2 


34.6 


0.32 


43.3 


34.3 


<0.001 


43.8 


35.3 


<0.001 


4th quartile 


36.1 


36.0 


0.93 


46.2 


36.0 


<0.001 


44.6 


36.2 


<0.001 


5th quartile (high) 


37.0 


37.1 


0.80 


48.3 


36.6 


< 0.001 


43.3 


35.2 


<0.001 



Values are presented as %. Weighted analysis. 
'People with disabilities. 2 People without disabilities. 

those under a self-employed health insurance plan was higher 
than those under an employee health insurance plan for all 
disability types. With regard to health-related behaviors, the 
proportion of 'primarily meat-eaters' was highest (7.4%) in the 
upper-limb disability, and the proportion of high-risk drinking 
experience was also highest in the same group. 

The obesity rates of the people with physical disability were 
higher than those of the people without disabilities for all sub- 
types (Table 2). A univariate analysis showed that the obesity 
rates of people with lower-limb disability or spinal cord injury 
were higher than those of the people without disabilities, and 
demographic and sociological factors showed a significant dif- 
ference between the people with and without disabilities. The 
obesity rate of people with upper-limb disability was also 
higher than that of people without disabilities, but without 
statistical significance. 

All three subtypes showed significant variances in obesity 
rates depending on grade of disability (Table 3). In the case of 
upper-limb disability, the obesity rates showed an increasing 
trend in accordance with mildness of disability, and in the case 
of lower-limb and spinal cord injury, obesity rates showed a 
decreasing trend from grade 4 after showing an increasing 
trend in accordance with mildness of disability. As for the obe- 
sity rates by duration of disability, there were significant vari- 



Table 3. The obesity rate and its differences among the people 
with disabilities according to factors of disabilities 



Upper limbs Lower limbs Spinal cord 



Variable 



Obesity 
rate 



, Obesity 
p-value . ' p-value 
rate 



Obesity 
rate 



p-value 



Grade of disability (%) 



1st degree 


28.5 


<0.001 


27.1 <0.001 


31.9 0.012 


(severe) 










2nd degree 


32.3 




33.0 


42.8 


3rd degree 


34.5 




41.4 


44.6 


4th degree 


34.7 




52.2 


46.6 


5th degree 


36.0 




45.5 


44.4 


6th degree 


36.2 




43.1 


42.1 


(mild) 










Duration of disability (%) 








1st quartile 


34.9 


0.51 


54.2 <0.001 


44.3 <0.001 


2nd quartile 


35.5 




51.3 


43.9 


3rd quartile 


34.8 




42.0 


44.1 


4th quartile 


35.3 




35.8 


42.1 



Weighted analysis. 'Mantel-Haenszel chi-squared. 

ances by period among those with lower-limb or spinal cord 
injury. In the case of lower-limb disability, the longer the dura- 
tion of disability was, the lower the obesity rate. 

Multiple logistic regression with adjustments made to take 
into consideration demographic and sociological factors as 
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Table 4. ORs of the factors affecting the obesity of the people with physical disability by multiple logistic regression 



Variable 




Upper limbs 




Lower limbs 




Spinal cord 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


Disability 1 
















None 




ret 






rof 
Icl 




ref 


ExistencG 


0.984 


n ncn 

u.9by, 


I .UU I 


I .HI I 


1 yiR? 1 /]Qn 
i .40Z, i .^yu 


1.413 


1.390, 1.437 


Grade of disability 2 
















No disability 




ref 






reT 




ref 


1 st degree (severe) 


0.712 


0.529, 


0.959 


n 7dr 

U./UD 


n R17 n firm 

U.u I /, U.oUj 


0.867 


0.594, 1.264 


2nd degree 


0.901 


0.822, 


0.988 




n QT1 n QRD 

U.OJ I , U.clDU 


1.441 


1.286, 1.613 


3rd degree 


0.976 


0.931, 


1 .023 


1 9QR 

i .zyo 


1 9/17 1 

i .mi , i .ohi 


1.447 


1.330, 1.574 


4th degree 


0.967 


u.yzo, 


1 m 1 

I .U I I 


1 Qn? 
i .yuz 


1 fiRfi 1 cm/i 

I .OOU, 1 


1.548 


1.407, 1.702 


5th degree 


1.033 


0.988, 


1.080 


1.511 


1 470 1 TO 


1.489 


1 .446, 1 .533 


6th degree (mild) 


1.053 


1.020, 


1.087 


1.493 


1.448, 1.540 


1.377 


1.335, 1.420 


Duration of disability 3 
















No disability 




ref 






ref 




ref 


1 quartile 


1.000 


0.958, 


1.044 


2.051 


1.981,2.124 


1.395 


1.321, 1.473 


2 quartile 


0.999 


0.956, 


1.044 


1.831 


1.781, 1.882 


1.428 


1.374, 1.485 


3 quartile 


0.964 


0.925, 


1.006 


1.348 


1.306, 1.392 


1.439 


1.391, 1.490 


4 quartile 


0.964 


0.932, 


0.997 


1.039 


1.009,1.069 


1.338 


1.290, 1.387 



Weighted analysis. 

OR, odds ratio; CI, confidence interval; ref, reference. 

'Adjusted for sociodemographics, health related behavior, and existence of disability. 2 Adjusted for sociodemographics, health related behavior, and grade of 
disability. Adjusted for sociodemographics, health related behavior, and duration of disability. 



well as health-related behaviors showed that the existence of 
disability exerts a significant influence on the obesity rate of 
people with physical disability (Table 4). In particular, in the 
case of lower-limb disability, there was a high odds ratio 
(1 .471 ). As for the grade of disability, those with mild disability 
(grades 4, 5, and 6) showed a higher odds ratio than those 
with severe dis ability (grades 1 , 2, and 3) for all subtypes. 

DISCUSSION 

In this study, the obesity rates of the people with physical 
disability were higher than those of the people without dis- 
abilities. And the obesity rate can manifest in different ways 
depending on the disability types. This is because the body 
functions that are maintained, the range of movements, and 
the extent of dietary restrictions due to impairment vary by 
disability type. In other words, while the odds ratio of the obe- 
sity rate for those with an upper-limb disability, who have few 
restrictions on physical activities but some limitations in di- 
etary activities, was low, the odds ratio of the obesity rate for 
those with a lower-limb or spinal cord injury, who have many 
restrictions on physical activities but maintain functions re- 



quired for dietary activities, was high. According to a 2008 re- 
port of the Ministry of Health and Welfare, while the basic ac- 
tivities of daily living (ADLs) of those with spinal cord injury 
stayed at a low level, ranging from 36.3% to 76.9%, the ADLs 
of those with upper-limb disability was maintained at a rela- 
tively high level, ranging from 85.4% to 97.2%. Also, in the 
case of upper-limb disability, the proportion of those with am- 
putation and/or deformation below the elbow as well as joint 
dysfunctions, and therefore relatively few restrictions on phys- 
ical activities, stood at 76.4%. That is, in the case of those with 
upper-limb disability, the extent of physiological changes and 
decrease in physical activity due to disability is considered to 
be not great enough to have a significant impact relative to 
people without disabilities. Also, considering the positive cor- 
relation between the degree of physical activity and energy 
metabolism, it is deemed that the energy metabolism of those 
with upper-limb disability is not substantially different from 
that of people without disabilities [1 8]. Meanwhile, restrictions 
on physical activities in the case of those with upper-limb dis- 
ability can lead to limitations in dietary activities, which can 
also mitigate the influence of upper-limb disability on obesity 
rate. The results of this study did not reveal a significant differ- 
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ence between the obesity rates of people with upper-limb 
disability and those of the people without disabilities, and 
showed that the influence of disability on obesity was not sta- 
tistically significant in this group. This is likely due to the char- 
acteristics of upper-limb disability, which allow relative ease in 
performing whole-body physical activities while imposing 
limitations on dietary activities. 

On the other hand, the obesity rates of people with lower- 
limb disability or spinal cord injury were significantly higher 
than those of the people without disabilities. People with low- 
er-limb disability maintain physical functions for eating but 
their physical activities are restricted in many ways. People 
with spinal cord injury, who are mostly wheelchair-bound in 
daily living, also have low-level abilities to perform physical 
activities, with weaker muscle strength and flexibility than 
people without disabilities [19]. Even in the case of acquired 
disabilities, it was observed that most people with spinal cord 
injury are noticeably weaker than people without disabilities 
of the same gender and the same age groups in terms of mus- 
cle strength, flexibility, cardiopulmonary functioning, and so 
forth, which may indicate lower energy metabolism due to 
disability [7]. In other words, people with lower-limb disability 
or spinal cord injury are more vulnerable to obesity since their 
overall physical activity is largely restricted, together with low 
energy metabolism, while they more or less maintain physical 
functions for eating. High obesity rates of those with lower- 
limb disability and wheelchair-bound people with spinal cord 
injury have already been reported in many studies, supporting 
the results of this study [20,21 ]. 

This study has identified characteristic changes in the obesi- 
ty rate by grade of disability. The odds ratio of the obesity rate 
was low in the case of severe disabilities (grades 1, 2, and 3) 
but higher in the case of mild disabilities (grades 4, 5, and 6), 
confirming vulnerability to obesity in the case of those with 
mild disabilities. It was found that even in the case of those 
with the same disability type, the influence on obesity rate 
varies, depending on the extent of restrictions on physical and 
dietary activities as well as differences in energy metabolism 
in accordance with grade of disability. In the case of people 
with severe disabilities, they tend to exert more energy during 
physical activities due to activity impairment caused by com- 
binations of problems in vision, hearing, and static sense, and 
have difficulties in eating due to lowered cognitive function 
and a weakened state of consciousness [22-24]. In other 
words, people with severe disability show low obesity rates 

21 6 



because of decreased calorie intake due to restrictions on 
physical activities and increased consumption of energy dur- 
ing physical activities. On the other hand, people with mild 
disabilities show high obesity rates because they maintain di- 
etary activities with relatively few restrictions on physical ac- 
tivities and consume less energy during physical activities due 
to metabolism adjusted to disability. The reason why the odds 
ratio of the obesity rate is higher in the case of those with mild 
disabilities appears to be that there is a qualitative change in 
energy metabolism in addition to a quantitative decrease in 
physical activities due to physical disability. However, it is no- 
table that the odds ratio of the obesity rate among people 
with lower-limb disability or spinal cord injury is lower in the 
case of grade 4 or milder disabilities while the odds ratio of 
the obesity rate among people with upper-limb disability 
tends to be higher as the degree of disability becomes milder. 
This appears to be because, in the case of people with lower- 
limb disability or spinal cord injury, while maintaining abilities 
for dietary activities regardless of grade of disability, those 
with grade 4 or milder disabilities tend to recover abilities for 
physical activity. In contrast, those with upper-limb disability, 
tend to recover abilities for dietary activities as the degree of 
disability is milder. 

Obesity rates showed a decreasing trend as the duration of 
disability becomes longer, and this trend was more prevalent 
in the case of those with lower-limb disability. We can consider 
three possibilities for these observations. First, 97% of physical 
disability is due to acquired factors. That is, there is a possibili- 
ty of increased health vulnerability due to disability, when we 
consider that temporary or permanent impairment in physi- 
cal, mental, behavioral, cognitive, and/or social functions is 
caused by acquired damage and increases the need for 
healthcare services. Second, there is a possibility that the obe- 
sity rate is lowered as the difference from people without dis- 
abilities in terms of health-promoting behaviors becomes 
smaller with stabilization of the disabled state. Third, there is a 
possibility of an increased obesity rate due to characteristics of 
BMI, which tend to increase with age, and changes that come 
with aging. In the case of people aged 65 or older, a significant 
difference in obesity rates was not observed between the 
people with and without disabilities. 

In this study, it was observed that the obesity rates of peo- 
ple with physical disability tend to be higher as the grade of 
health insurance contributions becomes higher; in other 
words, as the income level rises. However, the difference in the 
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obesity rates between the people with and without disabilities 
was greater in the low-income group and the group with poor 
health behaviors. Considering that low levels of education and 
household income increase restrictions on the physical activity 
of elderly people and that the socioeconomic status of people 
with disabilities tends to be relatively lower than that of peo- 
ple without disabilities, a combination of disabilities and low 
socioeconomic status can have a synergistic effect on obesity 
rate. The phenomenon of increasing obesity rate in accor- 
dance with income level has already been reported in many 
studies, and in this study, statistically significant differences in 
obesity rate were observed between those under an employ- 
ee health insurance plan and those under a self-employed 
health insurance plan, with the employees showing higher 
obesity rates than the self-employed. 

In this study, high obesity prevalence of people with disabil- 
ities was identified, and the influence of existence and degree 
of disability on obesity was evaluated. Furthermore, the need 
to consider metabolic and behavioral changes by type of dis- 
ability and by grade of disability for understanding obesity in 
the people with disabilities was confirmed. This study has laid 
a foundation for establishing an effective strategy of interven- 
tion by identifying an intervention point to prevent obesity in 
the disabled through an analysis considering socioeconomic 
factors and characteristics by disability type. 

While the data used in this study encompass the nation's 
whole population and provide objective information such as 
measurements of weight and height, they have the following 
limitations: 

First, we need to acquire data on people with disabilities 
who were excluded from the NHI mass screening. Participa- 
tion rates in the mass screening in 2008 were 67.4% in those 
with spinal cord injury, 63.6% in those with upper-limb dis- 
ability, 59.9% in those with lower-limb disability. The rates also 
depend on socioeconomic factors and grade of disability. Con- 
sidering the results of previous studies that showed that the 
participation rates in the NHI mass screening are lower in 
women, elderly people, and people with mobility impairment 
and/or severe disability, more effort will be required in future 
studies to acquire broader mass screening data that includes 
the recipients of healthcare services who were excluded from 
the NHI mass screening. 

Second, given the restriction of resources, only some limited 
information on physical activities and dietary habits could be 
utilized without access to more specific information. In addi- 



tion, there was a failure to consider various factors related to 
physical activities that include socioeconomic factors such as 
lack of resources to improve health and restricted accessibility, 
which are known to be major factors that restrict physical ac- 
tivity. 
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